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)HDWXUH ([WUDFWLRQ )( DQG )HDWXUH 6HOHFWLRQ )( LV D YHU\ VLJQLILFDQW SKDVH VLQFH D JRRG )HDWXUH ([WUDFWRU LV
FODLPHGWRVHOHFWIHDWXUHVZKLFKDUHQRWVHQVLWLYHWRRFFOXVLRQEDFNJURXQGLOOXPLQDWLRQDQGSRVHYDULDWLRQV7KXV
NHHSLQJLQPLQGDQHQKDQFHGDQGGLYHUVLILHG)5V\VWHPWKHSDSHUSURSRVHVDXQLTXHFRPELQDWLRQRI$QLVRWURSLF
'LIIXVLRQ EDVHG 3UH3URFHVVLQJ DQG ' *DERU ILOWHU EDVHG )HDWXUH ([WUDFWLRQ )LJ  VKRZV WKH JHQHUDO EORFN
GLDJUDPRIWKHSURSRVHG)DFH5HFRJQLWLRQV\VWHP
7KH UHVW RI WKH SDSHU LV RUJDQL]HG DV IROORZV 6HFWLRQ  GHDOV ZLWK WKH SUREOHP GHILQLWLRQ DQG SURSRVHG
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3.1. Image pre-processing 
     $VDEDVLFSUHSURFHVVLQJVWHSWKHLPDJHLVIOLSSHG,QWKHSURFHVVWKHPDWUL[UHSUHVHQWLQJWKHLPDJHLVIOLSSHG
OHIWULJKW DERXW YHUWLFDO D[LV ':LHQHU ILOWHU LV DQ DGDSWLYH QRLVH UHPRYDO ILOWHU ZKLFK LV XVHG DV DQRWKHU SUH




UHJLRQV DQG LV GHWHUPLQHGE\ WKH YDOXHRI Ȗ  7KHRULJLQDO LPDJHV DQG WKH FRUUHVSRQGLQJSUHSURFHVVHG LPDJHV
XVLQJ WKH GHVFULEHG WHFKQLTXHV DORQJZLWK WKH FRUUHVSRQGLQJPDWKHPDWLFDO H[SUHVVLRQV IRU HDFK RI WKH SURFHVVHV
ZLWK$DVWKHLQSXWLPDJHDQG%DVWKHRXWSXWLPDJHLQJHQHUDODUHVKRZQLQ)LJ
3.2. Transform domain Feature Extraction 
3.2.1. Using DWT 
 
'LVFUHWH :DYHOHW 7UDQVIRUP ':7 SURYLGHV D PXOWLUHVROXWLRQ )( DOJRULWKP SRSXODUO\ XVHG IRU )5   ,W
GHFRPSRVHVWKHLPDJHLQWRVHYHUDOOD\HUVRUZDYHOHWVDQGH[WUDFWVIHDWXUHVIURPWKHVSDWLDOGDWDUHVLGLQJLQKLJKO\
LQIRUPDWLYHIDFLDOEDQGV7KLVDSSURDFKUHGXFHVWKHIHDWXUHVL]HDQGGLPHQVLRQV$OVR'':7SRVVHVVHVDEHWWHU




GHFRPSRVLWLRQE\DSSO\LQJGLIIHUHQW ILOWHUV ,WFDQEHVHHQ WKDW WKHGHFRPSRVHG LPDJH LVRQHIRUWKRI WKHRULJLQDO
LPDJH VL]H 7KH GHFRPSRVHG LPDJHV DUH QDPHG DV // /++/ DQG++ZKLFK DUH UHSUHVHQWHG LQ )LJ  // LV
REWDLQHGE\DSSO\LQJ/RZSDVVILOWHULQERWKKRUL]RQWDODQGYHUWLFDOGLUHFWLRQ,WUHWDLQVPRVWRIWKHLPDJHGHWDLOV

3.2.2. Using DCT 
 
'LVFUHWH&RVLQH7UDQVIRUP'&7LVFKDUDFWHUL]HGE\'DWD&RPSUHVVLRQ''&7LVDSSOLHGWRREWDLQWKHORZ















































































3.3. Feature Selection using BPSO 
,QWURGXFHGE\(EHUKDUWDQG.HQQHG\3DUWLFOH6ZDUP2SWLPL]DWLRQ362LVDUREXVWVWRFKDVWLFWHFKQLTXH
EDVHGRQWKHLGHDRIFROODERUDWLYHEHKDYLRUDQGVZDUPLQJLQELRORJLFDOSRSXODWLRQVLQVSLUHGE\WKHVRFLDOEHKDYLRU
RIELUGIORFNLQJRU ILVKVFKRROLQJ(DFKSDUWLFOHNHHSV WUDFNRI LWVFRRUGLQDWHV LQ WKHVROXWLRQVSDFHE\GHILQLQJD
ILWQHVV IXQFWLRQZKLFK LV DVVRFLDWHGZLWK WKHEHVW VROXWLRQ ILWQHVV WKDWZDVDFKLHYHG VR IDUE\ WKDWSDUWLFOH7KH
SURFHVV LV LWHUDWHG XQWLO DQ RSWLPDO VROXWLRQ ZLWK PLQLPXP HUURU LV REWDLQHG 7KH SRVLWLRQ RI WKH LWK SDUWLFOH LV
UHSUHVHQWHGDV;L [[ [L'7KHYHORFLW\RIDSDUWLFOHLVUHSUHVHQWHGDV9L YY YL'$IWHUILQGLQJWKH
WZREHVWYDOXHVWKHSDUWLFOHVHYROYHE\XSGDWLQJYHORFLWLHVDQGSRVLWLRQVDFFRUGLQJWR(T









3.3.1. Binary PSO and Feature Selection 
 
  (EHUKDUWDQG.HQQHG\IXUWKHULQWURGXFHGDELQDU\YHUVLRQRI3627KHPDMRUGLIIHUHQFHEHWZHHQELQDU\362ZLWK
UHDOYDOXHG YHUVLRQ LV WKDW YHORFLWLHV RI WKH SDUWLFOHV DUH UDWKHU GHILQHG LQ WHUPV RI SUREDELOLWLHV WKDW D ELW ZLOO
FKDQJHWRRQH$VDUHVXOWYHORFLW\LVUHVWULFWHGZLWKLQWKHUDQJH>@%362UHGXFHVWKHQXPEHURIIHDWXUHVWR
DSSUR[LPDWHO\ KDOI WKHUHE\ UHGXFLQJ WKH FRPSXWDWLRQDO FRPSOH[LW\ 7KH SDUWLFOH YHORFLW\ IXQFWLRQ LV XVHG DV WKH
SUREDELOLW\GLVWULEXWLRQ IRU WKHSRVLWLRQ HTXDWLRQ DQG LVJLYHQE\ H[S 
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4.1. Anisotropic diffusion based Pre-Processing 
,Q ,PDJH 3URFHVVLQJ WKH FRQFHSW RI $' LV DOVR FDOOHG 3HURQD0DOLN GLIIXVLRQ ,W LV D SURFHVV RI VXFFHVVLYH








SDUDPHWHUL]HG YHUVLRQ RI WKH DERYH GHILQHG SURFHVV REWDLQHG E\ DSSO\LQJ $' HTXDWLRQ UHVXOWV LQ WKH VSDFH
YDULDQW ILOWHUVEHLQJDQLVRWURSLFFORVH WR OLQHVDQGHGJHV7KXV WKH UHVXOWLQJ LPDJHVSUHVHUYH WKH OLQHVHGJHVDQG
RWKHU LPSRUWDQW SURSHUWLHV DOVR OHDGLQJ WR VPRRWKLQJ 7KH DWWULEXWHV RI $' DUH WKH DQLVRWURSLF VPRRWKLQJ DQG
LWHUDWLYHGLIIXVLRQIRUWKHSURFHVVLQJRIHDFKLPDJHSL[HO7KHEDVLFHTXDWLRQRI$'LVJLYHQE\(T

@> tyxItyxIGgdivttyx a u ww 

ZKHUHWLVWKHWLPHSDUDPHWHU,[\LVWKHRULJLQDOLPDJH  tyxI LVWKHJUDGLHQWYHUVLRQRIWKHLPDJHDW
WLPHWWKHWHUP eG DFRXQWVIRUFRPSOHWHGHQRLVLQJRIWKHLPDJHVDQGJLVFDOHGWKHFRQGXFWLRQIXQFWLRQ7KLV
IXQFWLRQ LV FKRVHQ WR VDWLVI\ OLP   o xgx VR WKDW GLIIXVLRQ LV PD[LPDO ZLWKLQ XQLIRUP UHJLRQV DQG
OLP  fo xgx VRWKDWWKHGLIIXVLRQLVVWRSSHGDFURVVHGJHV7ZRVXFKIXQFWLRQVSURSRVHGE\3HURQDDQG0DOLN
ZHUH

[.[J[.H[S[J    
ZKHUH.LVWKHJUDGLHQWPDJQLWXGHWKUHVKROGSDUDPHWHUWKDWFRQWUROVWKHUDWHRIGLIIXVLRQWKDWLVFRQGXFWLRQDVD
IXQFWLRQRIJUDGLHQW$VPDOOYDOXHRI.EORFNVFRQGXFWLRQDQGKHQFHGLIIXVLRQDFURVV VWHSHGJHV$ ODUJHYDOXH




SVSVSH Ș NVWW ,,JȘȜV,V,  ¦  
ZKHUH , LV GLVFUHWHO\ VDPSOHG LPDJH V LV SL[HO SRVLWLRQ DQG W UHSUHVHQWV WKH WWK  LWHUDWLRQ . LV WKH JUDGLHQW
WKUHVKROG SDUDPHWHU Ȝ OLHV EHWZHHQ  @ DQG LV XVXDOO\ FKRVHQ DV  IRU VWDELOLW\ ,W GHWHUPLQHV WKH UDWH RI
GLIIXVLRQ eK  UHSUHVHQWV WKH 1RUWK 6RXWK (DVW DQG :HVW QHLJKERUV RI D SL[HO  7KDW LV




`^ WESNpsIpII ettnt    K 
)LJ3DUDPHWHUVHOHFWLRQIRU$'D0D[55IRULWHUDWLRQVE0D[55DWFRQGXFWLRQFRHIILFLHQW F1RUWK6RXWK(DVWDQG:HVW
QHLJKERXUVRIDSL[HOGXULQJ$'





$QLVRWURSLFDOO\GLIIXVHG LPDJHRI DSHUVRQ DW GLIIHUHQW DQJOHV RI URWDWLRQV LV VKRZQ LQ)LJ ZKLFKGHSLFWV WKH
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4.2. Gabor filter based Feature Extraction 
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 
np  ZKHUH p GHQRWHVWKHQXPEHURIRULHQWDWLRQV/HWI[\EHWKHLQWHQVLW\DWWKHFRRUGLQDWH[\LQDJUD\
VFDOHIDFHLPDJHLWVFRQYROXWLRQZLWKD*DERUILOWHULQRUGHUWRH[WUDFWIHDWXUHVDFFXUDWHO\LVGHILQHGDV
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5.1. AD and Gabor filtering on ORL database 
25/GDWDEDVHFRPSULVHVRIGLVWLQFWVXEMHFWVHDFKVXEMHFWKDYLQJGLIIHUHQWLPDJHV7KHRULJLQDOVL]HRI
HDFK LPDJH LV î SL[HOV 7KH SUHSURFHVVLQJ LV GRQH XVLQJ D:LHQHU ILOWHU UHSUHVHQWHG LQ )LJ D DQG WKH
IHDWXUHVDUHH[WUDFWHGE\PDNLQJXVHRI$'DQG*DERUILOWHULQJDVLQ)LJ7KHSURSRVHGWHFKQLTXH\LHOGVD55RI
DSSUR[LPDWHO\
5.2. AD and Gabor filtering on Color FERET Database
&RORU )(5(7KDV D WRWDO RI  LPDJHV   7KH VPDOOHU YHUVLRQ RI WKLV GDWDEDVH KDV HDFK LPDJH RI VL]H
î 7KH H[WUDFWHG GDWDEDVH FRQVLVWV RI  VXEMHFWV HDFK VXEMHFW FRQWDLQLQJ  LPDJHV ZLWK YDU\LQJ SRVH
EDFNJURXQGHWF7KHSUHSURFHVVLQJFDUULHGRXWLVUHSUHVHQWHGLQWKHEORFNGLDJUDPRI)LJEZKHUHLQWKHLQWHQVLW\
RI WKH LPDJH LV LQFUHDVHG E\ DGGLQJ LW ZLWK LWVHOI DQG WKHQ D *DXVVLDQ ILOWHU LV FUHDWHG 7KH *DXVVLDQ ILOWHU LV
VXEWUDFWHGIURPWKHLPDJHFDOOHGXQVKDUSPDVNLQJWKHQWKHGLIIHUHQFHLVVXEWUDFWHGIURPWKHLPDJHLWVHOI7KH)(LV
FDUULHGRXWE\WKHSURSRVHGWHFKQLTXHDVLQ)LJ7KH&RORU)(5(7GDWDEDVH\LHOGVD55RI





























VDPHDV WKDWRI&RORU)(5(7H[FHSW WKDW*DPPD,QWHQVLW\&RUUHFWLRQZDVDGGHGZLWK  DVDQH[WUD VWHS
DIWHUFRQYHUWLQJWKHLPDJHWRW\SHGRXEOH7KLVLVUHSUHVHQWHGLQ)LJF7KHVDPHSURFHGXUHZDVFDUULHGRXWIRU
)(DQG6HOHFWLRQDVLQ)LJ$QDYHUDJH55RIZDVREWDLQHG












)LJ  D 2ULJLQDO LPDJH E *UD\ VFDOH LPDJH F ,OOXPLQDWHG
LPDJHG*DXVVLDQLPDJHH,PDJHILOWHUHGIURP*DXVVLDQLPDJH
I ,PDJH H VXEWUDFWHG IURP LPDJH F J $' LPDJH K ':7
LPDJH L:LHQHU ILOWHUHG LPDJH M'&7 LPDJH N*DERU ILOWHUHG
LPDJHIRU&RORU)(5(7GDWDEDVH 






$GGLWLRQ RI 2ULJLQDO LPDJH ZLWK IOLSSHG LPDJH H :LHQHU ILOWHUHG
LPDJH I$' LPDJH J':7 LPDJH KPHGLDQ ILOWHUHG LPDJH L
'&7 LPDJH M VKDUSHQHG LPDJH N *DERU ILOWHUHG LPDJH IRU )(,
GDWDEDVH















7KH H[SHULPHQWDO REVHUYDWLRQV LQ 7DEOH  IRU GLIIHUHQW FRPELQDWLRQV RI WKH PHQWLRQHG WHFKQLTXHV RQ 25/
GDWDEDVHSURYHWKDWRQO\':7RU'&7JLYHVORZ55+RZHYHUZKHQFRPELQHGZLWK$'DQG*DERUILOWHULQJ\LHOGV
DYHU\JRRG55)LJLVDJUDSKUHSUHVHQWLQJWKHLPSURYHPHQWLQ55ZLWK1RRIWUDLQLQJLPDJHVDQGZLWKWKH
XVH RI$' DQG*DERU ILOWHU ,W FDQEH LQIHUUHG IURP WKH JUDSK WKDW WKH55 LQFUHDVHVZLWK LQFUHDVH LQ QXPEHU RI
WUDLQLQJ LPDJHV LQHDFKVXEMHFW%\GRLQJVR WKHV\VWHPLVPDGHPRUH LQWHOOLJHQW$V WKHSUREDELOLW\RID WHVWLQJ
LPDJHEHLQJSUHVHQW LQ WKH WUDLQLQJVHW LQFUHDVHVFRQVHTXHQWLDOO\ WKHUHFRJQLWLRQRI WKH LPDJHE\ WKHV\VWHPDOVR
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&RQFOXVLRQV

8QLTXHPHWKRGV IRU 3UHSURFHVVLQJ DQG )HDWXUH ([WUDFWLRQ QDPHO\Anisotropic Diffusion based Pre-Processing
DQGGabor filter based feature extractionKDYHEHHQSURSRVHGLQWKLVSDSHUDQGLPSOHPHQWHGRQ0$7/$%,WFDQ
EHLQIHUUHGIURP7DEOHWKDWKLJKUHFRJQLWLRQUDWHVDQGUHGXFHGIHDWXUHVXEVHWVKDYHEHHQREWDLQHGE\XVLQJRQO\
GLVFULPLQDQWIHDWXUHVZKLFKFRQWULEXWHWRZDUGVUHFRJQLWLRQ7KHUHVXOWVREWDLQHGRQDSSO\LQJWKHSURSRVHGPHWKRG
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